esp@cenet document view f i. 0 , <, \ 

f /9-jJ,0 1/1 

SSSS SK„ C ANSS VIDEt>1S " H ™ NSM *S™ «*™> VARIABLE TYPE 

Publication number: JP7291 141 
Publication date: -J 995.! j j$j 

inventor: JAIWKURA KATSUYUKI; YAMAUCHI YOJI; HASEGAWA 

Applicant: TOYOTA MOTOR CORP 

Classification: 

- international: B62D6I00; B62D5I04; B62D6/00; B62D5/04- (IPC1-7V 

B62D6/00; B62D5/04; B62D101/00; B62D125/00; B62D1 37/00 

- european: 

Application number: JP1 99401 13650 19940428 
Priority number(s): JP199401 13650 19940428 



Report a data error here 



Abstract of JP7291 141 

PURPOSErTo prevent an actual steering angle of a 
steering wheel from becoming excessively large 
beyond expectations in a low car speed area so as 
to reduce a feeling of physical disorder that a 
vehicle driver feels and necessity to aggressively 
get used to driving. CONSTITUTION* steering 
device is provided with transmission ratio variable 
type steering mechanisms 20, 38, 42, 46, 54. Front 
wheels 34, 36 are steered by the steering 
mechanisms, and on the basis of a car speed V 
detected by a car speed sensor 64, a transmission 
ratio of the steering mechanisms is controlled by 
means of an electronic controller 60 so that it 
becomes larger as the vehicle speed is lower. In a 
low vehicle speed area, the transmission ratio is 
controlled so as to be smaller in the case of steering 
m the same direction as the direction of a traffic side 
on a traveling road than in the case of steering in 
the opposite direction. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the power steering system which said steering device is constituted in the power 
steering system which has the transfer ratio adjustable type steering device constituted so that a 
transfer ratio might become large so that a front wheel may be steered, so that the vehicle speed is 
low, and is characterized by setting up smaller than the case where the direction in the case of 
circling in the same direction as a transit way passing - side circles to hard flow the transfer ratio in a 
low vehicle speed region. 

[Claim 2] The power steering system characterized by having a means to detect the parameter 
corresponding to the total transit time from the transit initiation time of a vehicle in the power 
steering system which has the transfer ratio adjustable type steering device constituted so that a 
transfer ratio might become large, so that the vehicle speed is low, and a means to control said 
steering device so that the degree to which a transfer ratio becomes large, so that the vehicle speed is 
low as said parameter becomes large becomes large. 

[Claim 3] It is the power steering system which said steering device is constituted in the power 
steering system which has the transfer ratio adjustable type steering device constituted so that a 
transfer ratio might become large so that a front wheel may be steered, so that the vehicle speed is 
low, and is characterized by said power steering system having the rear wheel steersman stage where 
said front wheel steers a rear wheel to hard flow in a low vehicle speed region. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the power steering system of vehicles, such as an 
automobile, and it relates to the power steering system which has the transfer ratio adjustable type 
steering device constituted so that a transfer ratio might become large, so that the vehicle speed is 
still lower in a detail. 
[0002] 

[Description of the Prior Art] As one of the power steering systems of vehicles, such as an 
automobile, the power steering system which has the so-called vehicle speed induction type 
constituted so that the ratio (it is called a "transfer ratio" in this application) of the real steering angle 
of a steering wheel to the amounts of control of the steering input means like a steering wheel might 
change according to the vehicle speed of transfer ratio adjustable type steering device is 
conventionally known as indicated by JP,4-9709,A. 

[0003] By constituting a steering device so that according to this power steering system the vehicle 
speed is low and a transfer ratio may become large, for example It compares, when a transfer ratio is 
the usual common fixed power steering system irrespective of the vehicle speed. In a low vehicle 
speed region, **** a steering wheel greatly in a small steering input, and the revolution behavior of a 
vehicle is made to make it quick by this. Secure a good steering feeling or Vehicle warehousing and 
****** can be made easy, and the ratio of the real steering angle of a steering wheel to a steering 
input can be made small in a high vehicle speed region, and the driving stability at the time of high- 
speed transit can be raised. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the power steering system which has the 
conventional transfer ratio adjustable type steering device like ****, when a steering device is 
constituted for a transfer ratio by the lower vehicle speed so that it may become large, it may become 
large too much, therefore there is a problem of the operator of a vehicle sensing a feeling of the 
different sum, or needing to get used to operation of a vehicle positively rather than the real steering 
angle of the steering wheel in a low vehicle speed region considered. Moreover, if a transfer ratio 
sets up small the degree which becomes large so that the vehicle speed is [ that this problem should 
be solved ] low, the meaning which the effectiveness acquired by constituting a steering device 
becomes inadequate as a transfer ratio becomes large, so that the vehicle speed is low, therefore 
incorporates a transfer ratio adjustable type steering device will be lost. 

[0005] The main technical problems which this invention is made in view of the problem like **** 
in the power steering system which has the transfer ratio adjustable type steering device of the 
conventional vehicle speed induction mold, and this invention tends to solve Securing the 
effectiveness acquired by constituting a steering device so that the vehicle speed is low, and a 
transfer ratio may become large It is reducing the need of getting used to operation of the feeling of 
the different sum and vehicle with which it prevents becoming large too much rather than the real 
steering angle of a steering wheel considered in the low vehicle speed region, and the operator of a 
vehicle senses it by this positively. 
[0006] 

[Means for Solving the Problem] The main technical problems like **** in the power steering 
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system which has the transfer ratio adjustable type steering device constituted so that according to 
this invention (1) vehicle speed was low and a transfer ratio might become large The power steering 
system characterized by constituting said steering device so that a front wheel may be steered, and 
setting up smaller than the case where the direction in the case of circling in the same direction as a 
transit way passing-side circles to hard flow the transfer ratio in a low vehicle speed region, (2) A 
means to detect the parameter corresponding to the total transit time from the transit initiation time 
of a vehicle in the power steering system which has the transfer ratio adjustable type steering device 
constituted so that a transfer ratio might become large, so that the vehicle speed is low, The power 
steering system characterized by having a means to control said steering device so that the degree to 
which a transfer ratio becomes large, so that the vehicle speed is low as said parameter becomes 
large becomes large, or in the power steering system which has the transfer ratio adjustable type 
steering device constituted so that (3) vehicle speed was low and a transfer ratio might become large 
Said steering device is constituted so that a front wheel may be steered, and said power steering 
system is attained by the power steering system characterized by having the rear wheel steersman 
stage which steers a rear wheel to hard flow with said front wheel in a low vehicle speed region. 
[0007] In a **** specification, passing of a vehicle means left-hand traffic or right-hand traffic, and 
a "transit way passing-side" means anticlockwise rotation about the left-hand traffic "which circles in 
the same direction as a transit way passing-side", means clockwise rotation about right-hand traffic, 
means clockwise rotation about the left-hand traffic "which circles to hard flow", and means 
anticlockwise rotation about right-hand traffic. 
[0008] 

[Function] Since it is small, if the transfer ratio in a low vehicle speed region is enlarged as 
compared with the case where it circles in the TR in the case of circling in the same direction as a 
transit way passing-side where the TR of the front wheel which is a steering wheel is larger than the 
TR of a rear wheel to hard flow, when circling in the same direction as a transit way passing-side 
generally, it becomes large too much and the rear wheel of the revolution inside becomes easy to run 
at the road shoulder aground rather than the real steering angle of a front wheel considered. 
[0009] Since the transfer ratio in a low vehicle speed region is set up smaller than the case where the 
direction in the case of circling in the same direction as a transit way passing-side circles to hard 
flow according to the above-mentioned configuration of (1) The ratio [ as opposed to the amounts of 
control of a steering input means as compared with the case where it circles to hard flow in circling 
in the same direction as a transit way passing-side ] of the real steering angle of a front wheel is 
small. It is prevented certainly that originate in becoming large too much and this rather than the real 
steering angle of a front wheel considered, and the rear wheel of the revolution inside runs aground 
at the road shoulder. 

[0010] Moreover, it gets used to the property of a power steering system as time amount passes from 
a transit initiation time, although an operator may sense puzzlement for sense of incongruity or 
steering proper immediately after transit initiation since it is not necessarily easy to grasp the 
property from the time of transit initiation when the degree to which a transfer ratio becomes large in 
the power steering system which has a transfer ratio [ which was constituted so that the vehicle speed 
was low and a transfer ratio might become large ] adjustable type steering device is more fixed than 
the time of a start up. 

[001 1] Since according to the above-mentioned configuration of (2) a steering device is controlled so 
that the vehicle speed is low as the parameter corresponding to the total transit time from the transit 
initiation time of a vehicle becomes large, and the degree to which a transfer ratio becomes large 
becomes large The degree to which a transfer ratio becomes large becomes large gradually, so that 
the vehicle speed is low as an operator grows familiar with the property of a power steering system, 
and it is prevented certainly that an operator senses puzzlement for sense of incongruity or steering 
proper immediately after transit initiation by this. 

[0012] Furthermore, when only a front wheel is steered, the TR of a front wheel is larger than the TR 
of a rear wheel like ****, but if a rear wheel is steered with a front wheel to hard flow If it sees about 
the case where the difference of the TR of an order ring becomes small, and it circles with the same 
TR When a rear wheel is steered with a front wheel to hard flow, the degree to which a real steering 
angle required for a front wheel becomes small as compared with the case where only a front wheel 
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is steered, therefore a transfer ratio becomes large, so that the vehicle speed is low may also be 
small. 

[0013] Since according to the above-mentioned configuration of (3) a steering device is constituted 
so that a front wheel may be steered, and a rear wheel is steered by the rear wheel steersman stage 
with a front wheel in a low vehicle speed region to hard flow The degree to which a transfer ratio 
becomes large, so that the vehicle speed is low, while the difference of the TR of an order ring 
becomes small as compared with the case where only a front wheel is steered may be small. When 
this circles in the same direction as a transit way passing-side at a low speed, it is prevented certainly 
that originate in the difference of the TR of becoming large too much and an order ring rather than 
the real steering angle of a front wheel considered, and the rear wheel of the revolution inside runs 
aground at the road shoulder. 
[0014] 

[Example] This invention is explained to a detail about an example, referring to drawing of 
attachment in the following. 

[0015] The outline block diagram showing the first example of the power steering system with 
which drawing 1 has a transfer ratio adjustable type steering device by this invention, and drawing 2 
are the expansion partial perspective views showing the important section of the steering device 
shown in drawin g 1 . 

[0016] 10 shows the steering wheel as a steering input means fixed to the upper limit of a steering 
shaft 12 in these drawings. The lower limit of a steering shaft 12 is connected with the pinion 16 
which gears with the rack bar 14, the rack bar 14 is supported by the vehicle longitudinal direction 
possible [ reciprocation ] by the car body which is not shown in drawing, and if a steering wheel 10 
is steered by this, the rack bar 14 will reciprocate according to the hand of cut. 
[0017] The end of the drive link 20 is pivoted by the end of the rack bar 14 by the pivot 18, and the 
other end of the drive link 20 is pivoted by the reciprocation bar 24 by the pivot 22. The edge of the 
reciprocation bar 24 is pivoted in the inner edge of tie rods 30 and 32 by swivel joints 26 and 28, 
respectively, and the outer edge of tie rods 30 and 32 is pivoted by the steering knuckle arm of the 
forward left ring 34 and the forward right ring 36 with the swivel joint which is not shown in 
drawing, respectively. 

[0018] The drive link 20 has the long slot 40 in which it extends along with the longitudinal 
direction, and a pivot 18 and the supporting -point roller 38 are received. The supporting-point roller 
38 is supported by the other end of the shaft 44 which is fixed to a slider 42 in an end and extends at 
right angles to the plate surface of the drive link 20 pivotable. The **** shaft 46 which extends in 
parallel with the plate surface of the drive link 20 in a slider 42 is inserted in, and it is screwing with 
******. The screw-thread shaft 46 is supported so that it may not move to the surroundings of an 
axis 48 along with ****** 48 pivotable by the car body which is not shown in drawing, and the 
worm gear 50 is being fixed to the end. The worm wheel 52 meshes to the worm gear 50, it is fixed 
to the shaft 56 of the motor 54 fixed to the car body, and this rotates a worm wheel 52. 
[0019] When a steering wheel 10 is steered in this way and the rack bar 14 drives in a vehicle 
longitudinal direction, the drive of the drive link 20 is carried out to the surroundings of the 
supporting-point roller 38, the reciprocation bar 24 and tie rods 30 and 32 drive to a vehicle 
longitudinal direction, and, thereby, the front wheels 34 and 36 on either side are ****(ed). In this 
case, the location of the supporting-point roller 38 is determined and the ratio of the movement 
magnitude of the reciprocation bar 24 to the movement magnitude of the rack bar 14 is La about the 
distance between the core of a supporting-point roller, and the core of a pivot 18. It carries out and is 
Lb about the distance between the core of a supporting-point roller, and the core of a pivot 22. If it 
carries out, they are Lb/La. It becomes. 

[0020] the ratio Lb of this distance / La the location of the supporting-point roller 38 to the drive link 
20 sees by drawing 1 , and moves upwards — it is alike, it takes and becomes large, and conversely, 
the location of the supporting-point roller 38 sees by drawing 1 , and moves below — it is alike, it 
takes and becomes small. Since it ****s, and a shaft 46 is inserted in a slider 42, and is screwed with 
****** and the worm wheel 52 rotated by the motor 54 meshes to the worm gear 50 like ****, the 
location of the supporting-point roller 38 changes, when a motor 54 rotates, and, thereby, a transfer 
ratio R, i.e., the ratio of the real steering angle of the front wheels 34 and 36 of the right and left to 
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the control input of a steering wheel 10, changes. 

[0021] As for a motor 54, it is desirable that it is a motor like a stepping motor as it is controlled by 
the electronic control 60 through the drive circuit 58, therefore an angle of rotation is correctly 
controlled according to the command signal from an electronic control. The example of illustration is 
constituted as a power steering system of a left-hand traffic vehicle, the signal which shows the 
steering angle theta at an electronic control 60 by making forward the right [ sensor / 62 / which was 
formed in the steering shaft 12 / steering angle ] end direction is inputted, the signal which shows the 
vehicle speed V from a speed sensor 64 is inputted, and the signal which shows whether the vehicle 
is going to rotate anticlockwise from the blinker switch 66 is inputted. 

[0022] Although the electronic control 60 has the revolution judging block 68, the transfer ratio 
operation block 70, and the command signal output block 72, it may be a microcomputer which has 
CPU, RAM and ROM, and input/output port equipment in fact, as shown in drawing 3 . The 
revolution judging block 68 distinguishes whether a vehicle is rotating anticlockwise based on the 
signal from the blinker switch 66, and outputs the signal which shows the distinction result to the 
transfer ratio operation block 70. 

[0023] When a vehicle is not rotating [ be / it ] anticlockwise based on the signal with which the 
transfer ratio operation block 70 shows the vehicle speed V from the signal from the revolution 
judging block 68, the signal which shows the steering angle theta from the steering angle sensor 62, 
and a speed sensor 64, Namely, a transfer ratio R is calculated from the map corresponding to the 
continuous line of the graph shown in drawing 4 when the signal which shows the steering angle 
theta from the not a signal but ******** se nsor 62 which the signal from the blinker switch 66 
shows anticlockwise rotation was not negative. While a vehicle is rotating anticlockwise, a transfer 
ratio R is calculated from the map corresponding to the broken line of the graph shown in drawin g 
4 . The command signal output block 72 outputs a command signal to the drive circuit 58 based on a 
transfer ratio R, and controls a motor 54 to become the transfer ratio R which the actual transfer ratio 
calculated in the transfer ratio operation block 70 by this. 

[0024] In this way, according to the first example, the ratio of the actual steering angle of front 
wheels 34 and 36 to the control input of the steering wheel 10 in case a vehicle rotates anticlockwise 
at a low speed can be made small, and it can prevent becoming large too much certainly rather than 
the real steering angle of a front wheel considered by this. Moreover, since the transfer ratio in case 
the left end is carried out is the same as that of the time of the right end, without operating the 
blinker of left turn, it can prevent certainly that originate in a transfer ratio being [ in / the time of 
****** ****** etc j different by the left end or the right end, and an operator senses a feeling 
of the different sum. 

[0025] In addition, in the example of illustration, although distinction of whether it is the right end or 
to be the left end is performed based on the steering angle theta detected by the steering angle sensor 
62, this distinction may be performed based on the signal from the UNIKA switch 66, the steering 
angle sensor 62 can be abolished in that case, the configuration of a power steering system can be 
simplified, and low cost-ization can be attained. 

[0026] In addition, in the example of illustration, although distinction of whether a vehicle is rotating 
anticlockwise with the revolution judging block 68 based on the signal from the blinker switch 66 is 
performed, the blinker switch 66 and the revolution judging block 68 are omitted, and it may be 
constituted, without distinguishing whether it is anticlockwise rotation or it is at the left end time in 
the time of ****** etc. so that it may become smaller than the case where it is a transfer ratio at the 
time of the left end at the right end time. Moreover, you may calculate from the map corresponding 
to the graph the transfer ratio R was indicated to be as the continuous line in drawing 5 so that a 
transfer ratio might not be [ in / the time of ****** etc. ] greatly different with the left end or right 
end, while preventing becoming large too much rather than the real steering angle of a front wheel 
considered at the time of anticlockwise rotation, when the blinker switch 66 and the revolution 
judging block 68 were omitted. 

[0027] Moreover, when a vehicle is a right-hand traffic vehicle, with drawing 4 or drawing 5 , a 
transfer ratio R is calculated from the map corresponding to a graph (when it corresponds to drawing 
4 , about clockwise rotation at a low speed, it is a broken line) with reverse left end and right end, 
and although the example of illustration is constituted as a power steering system of a left-hand 
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traffic vehicle, it is constituted so that it may become small as compared with the case where it is the 
transfer ratio R at the time of clockwise rotation by this at the anticlockwise rotation time. 
[0028] Drawing 6 and drawing 8 are the block diagrams showing the electronic control of the second 
and third examples of the power steering system which has a transfer ratio adjustable type steering 
device by this invention, respectively. In addition, the same sign as the sign attached in drawing 3 is 
given to the part corresponding to the part shown in drawing 3 in these drawings. Moreover, 
although not shown in drawing, the transfer ratio adjustable type steering device in these examples 
itself is constituted like the steering device in the first example shown in drawing 1 . 
[0029] In the second example shown in drawing 6 , an electronic control 60 has the transfer ratio 
operation block 70, the command signal output block 72, and the total mileage operation block 76, 
and the total mileage operation block 76 calculates the total mileage L from the time of the user of a 
vehicle receiving a vehicle based on the signal from an odometer 74, and starting transit. The transfer 
ratio operation block 70 chooses the map of the graph shown in drawing 7 based on the signal which 
shows the total mileage from the total mileage operation block 76. In this case, it is LI, so that the 
total mileage L is small. It is L5, so that the map of approach is chosen and the total mileage L is 
large. The map of approach is chosen. Moreover, the transfer ratio operation block 70 calculates a 
transfer ratio R based on the signal which shows the vehicle speed V from the selected map and the 
selected speed sensor 64. The command signal output block 72 outputs a command signal to the 
drive circuit 58 based on a transfer ratio R, and controls a motor 54 to become the transfer ratio R 
which the actual transfer ratio calculated in the transfer ratio operation block 70 by this. 
[0030] In this way, since the degree to which a transfer ratio R becomes large becomes large 
gradually, the lower vehicle speed, as the total mileage L of a vehicle becomes large according to the 
second example It prevents becoming large too much certainly rather than the operator of a vehicle 
sensed puzzlement for the steering property in the low vehicle speed region of a power steering 
system at the time of the beginning of using or the real steering angle of a front wheel considered. 
Finally an operator is the map L5 of drawing 7 . It can get used to a steering property in the inside of 
unconscious, without sensing a feeling of the different sum until a transfer ratio R comes to be 
controlled. 

[0031] In addition, in the example of illustration, although the map of drawing 7 is chosen based on 
the total mileage L For example, when the ignition switch which is not shown in drawing measures 
the time amount of ON in accumulating totals The total transit time Tt from the time of the user of a 
vehicle receiving a vehicle and starting transit It asks and is the total transit time Tt. It is LI in 
drawing 7 , so that it is small. The map of approach is chosen and it is the total transit time Tt. It is 
L5, so that it is large. It may be constituted so that the map of approach may be chosen. 
[0032] Moreover, the total mileage L calculated in the total mileage operation block 76 or the total 
transit time Tt corresponding to this It is reset by 0 if needed by the reset switch which is not shown 
in drawing. They are newly [ when an operator takes the place by this ] the total mileage L or the 
total transit time Tt. You may count up. The total mileage operation block 76 or the total transit-time 
operation block corresponding to this is the total mileage L or the total transit time Tt for every 
operator. It may be constituted so that it may count up and memorize. Also when the operator of the 
same vehicle is plurality according to these configurations, each operator can grow familiar with a 
steering property, without sensing a feeling of the different sum. Furthermore, the total mileage L or 
the total transit time Tt It may be reset by 0 whenever an ignition switch is switched to OFF from 
ON. 

[0033] Moreover, in the third example shown in drawing 8 , by controlling an actuator 80 by the 
electronic control 60 through the drive circuit 78, the rear wheel steering gear style 82 by which a 
rear wheel is steered is formed, and, in addition to the transfer ratio operation block 70 and the 
command signal output block 72, electronic-control equipment 60 has the rear wheel steering angle 
operation block 84 and the command signal output block 86 corresponding to this. In addition, since 
the rear wheel steering gear style 82 does not make the summary of this invention, the detailed 
explanation is omitted, but as long as it can steer a rear wheel like the after-mentioned in connection 
with the steering angle theta of a front wheel, you may be the thing of the structure of arbitration. 
[0034] Like the case of the second example, the transfer ratio operation block 70 calculates a transfer 
ratio R from the map corresponding to the graph shown as the continuous line in drawing 9 based on 
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the signal which shows the vehicle speed V from a speed sensor 64, and the command signal output 
block 72 outputs a command signal to the drive circuit 58 based on a transfer ratio R, and it controls 
a motor 54 to become the transfer ratio R which the actual transfer ratio calculated in the transfer 
ratio operation block 70 by this. 

[0035] On the other hand, the rear wheel steering angle operation block 84 is steering angle thetar of 
a rear wheel as a product of the steering angle theta of the front wheel which calculates the order ring 
helm ratio Rrw from the map corresponding to the graph shown in drawing 10 based on the vehicle 
speed V shown by the signal from a speed sensor 64, and is shown by the signal from the steering 
angle sensor 62, and the order ring helm ratio Rrw. It calculates. The command signal output block 
86 is steering angle thetar of the rear wheel calculated in the rear wheel steering angle operation 
block 84. It is based, a command signal is outputted to the drive circuit 78, and, thereby, the actual 
steering angle of a rear wheel is thetar. An actuator 80 is controlled to become. 
[0036] Since according to this third example a rear wheel is steered by opposition to a front wheel in 
a low vehicle speed region as shown in drawing 10 , as compared with the case where only a front 
wheel is steered, the difference of the TR of an order ring can be made small. Moreover, since the 
lower vehicle speed can make smaller than the case (alternate long and short dash line) where only a 
front wheel is steered the degree to which a transfer ratio becomes large as shown by the continuous 
line in drawing 9 , also when a left-hand traffic vehicle rotates anticlockwise at a low speed, for 
example, it can prevent certainly that originate in the difference of the TR of becoming large too 
much and an order ring rather than the real steering angle of a front wheel considered, and a left rear 
ring runs aground at the road shoulder. 

[0037] In addition, although the electronic control which controls the actuator 80 for controlling the 
steering angle of the rear wheel of the electronic control which controls the motor 54 for controlling 
the transfer ratio R of the steering device of a front wheel, and the rear wheel steering gear style 82 
may become independent mutually When these control units are common like the example of 
illustration For example, since the map corresponding to the graph shown in drawing 9 and drawing 
10 which are memorized by the storage of a control unit can be rememorized to coincidence, 
mutually, in relation of [ else ], the property and rear wheel steering property of a transfer ratio can 
be changed easily and proper, and can be adjusted. 

[0038] Although this invention was explained to the detail about the specific example above, 
probably this invention will not be limited to these examples and it will be clear for this contractor its 
for other various examples to be possible within the limits of this invention. 

[0039] For example, when the location of the supporting-point roller 38 is moved by the motor 54, as 
for the transfer ratio adjustable type steering device in each example of illustration, a transfer ratio R 
is controlled, but as long as it is constituted so that the steering device itself does not make the 
summary of this invention, the vehicle speed is low and a transfer ratio may become large, a steering 
device may be the thing of the structure of arbitration. 

[0040] Moreover, the above-mentioned first thru/or the third example may be together put as 
combination of the combination of two examples of arbitration or the first thru/or all the third 
example, the operation effectiveness of each example is acquired also in those cases, and the 
configuration of other examples with which the operation effectiveness of which example is 
combined is not reduced. 
[0041] 

[Effect of the Invention] Since the transfer ratio in a low vehicle speed region is set up smaller than 
the case where the direction in the case of circling in the same direction as a transit way passing-side 
circles to hard flow according to the configuration of claim 1 so that more clearly than the above 
explanation The ratio [ as opposed to the amounts of control of a steering input means as compared 
with the case where it circles to hard flow in circling in the same direction as a transit way passing- 
side ] of the real steering angle of a front wheel is small. Therefore, when circling in the same 
direction as a transit way passing-side at a low speed, it can prevent certainly that originate in 
becoming large too much and this rather than the real steering angle of a front wheel considered, and 
the rear wheel of the revolution inside runs aground at the road shoulder. 

[0042] Moreover, since according to the configuration of claim 2 a steering device is controlled so 
that the vehicle speed is low as the parameter corresponding to the total transit time from the transit 
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initiation time of a vehicle becomes large, and the degree to which a transfer ratio becomes large 
becomes large The degree to which a transfer ratio becomes large becomes large gradually, so that 
the vehicle speed is low as an operator grows familiar with the property of a power steering system. 
It can prevent certainly that an operator senses puzzlement for sense of incongruity or steering 
proper immediately after transit initiation by this, and an operator can grow familiar with the 
property of a power steering system in the inside of unconscious. 

[0043] Furthermore, since according to the configuration of claim 3 a steering device is constituted 
so that a front wheel may be steered, and a rear wheel is steered by the rear wheel steersman stage 
with a front wheel in a low vehicle speed region to hard flow The degree to which a transfer ratio 
becomes large, so that the vehicle speed is low, while the difference of the TR of an order ring 
becomes small as compared with the case where only a front wheel is steered may be small. When 
this circles in the same direction as a transit way passing-side at a low speed, it can prevent certainly 
that originate in the difference of the TR of becoming large too much and an order ring rather than 
the real steering angle of a front wheel considered, and the rear wheel of the revolution inside runs 
aground at the road shoulder. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing the first example of the transfer ratio adjustable 
type steering device of the power steering system by this invention. 

[Drawing 2] It is the expansion partial perspective view showing the important section of the 
steering device shown in drawing 1 . 

[Drawin g 3] It is the block diagram showing the electronic control shown in drawing 1 . 

[Drawing 4] It is the graph which shows an example of the relation between the vehicle speed V and 

a transfer ratio R. 

[Drawing 5] It is the graph which shows other examples of the relation between the vehicle speed V 
and a transfer ratio R. 

[Drawing 6] It is the block diagram showing the electronic control of the second example of the 
transfer ratio adjustable type steering device of the power steering system by this invention. 
[Drawing 7] It is the graph which shows the relation between different transfer ratios R according to 
the vehicle speed V and the total mileage L. 

[Drawing 8] It is the block diagram showing the electronic control of the third example of the 
transfer ratio adjustable type steering device of the power steering system by this invention. 
[Drawing 9] It is the graph which shows the relation between the vehicle speed V and a transfer ratio 
R. 

[Drawing 10] It is the graph which shows the relation between the vehicle speed V and front rear 

wheel **** ratio Rrw. 

[Description of Notations] 

10 - Steering wheel 

14 — Rack bar 

20 - Drive link 

24 — Reciprocation bar 

30 32 - Tie rod 

38 — Supporting-point roller 

42 -- Slider 

46 - **** shaft 

54 — Motor 

60 — Electronic control 

82 — Rear wheel steering gear style 
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